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^ COMPOS ^ONS HAVING IMPROVED LATENCY 



Field nfith,. ] r ^rjrm 



; r 

. ^ P re ^nt invention is directed tn int . 
- acueous ir * C o rapositions * "* ™« partcu,^, 



1 ; Discussion .l^the^ejai^rt. ■ 

i 



Although aye-based inks" are suitable w * ■ • • 



i 
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solubie in a water/organic mixture, may dissolve and run when exposed to moisture 
or waier. Dye images may further smear or rub off on contact with felt pen markers 
or upbn being nibbed or touched by finger. Dyes also exhibit poor light stability 
whenlexpcse to pistole or ultraviolet light. 

!: 

Pigments' are also known as colorants in ink compositions but have not 
received a wide 'degree of acceptance in ink jet ink systems, for example, because of 
problems associated with the performance and reliability of the composition, i.e., 
print [properties] stability, latency, and the like. 



I As a result, although known compositions are suitable for their intended 
10 purpose, a rieeoV remains for- improved ink compositions, especially for use in the ink 

jet printers, which overcome the problems typically associated with current dye-based 

and pigment system. In addition, there is a need for imoroved ink compositions 

.J |. 

which exhibit improved latency and recoverabiiity in their respective printing systems 
while providing good print properties. 



15 



20 



SUMMARY OF THE INVENTION 



; The present invention is directed to ink compositions comprising an ionicaily 

charged pigment and a hydroxylated hydrocarbon humectant having at least two 

hydjroxyl groups. The ionicaily charged pigment includes, but is not limited to, 

black, blue, brown, cyan, green, violet, magenta, red, orange, yellow, as well as 

mixtures thereof. The hydroxylated hydrocarbon humectant is selected from the 
I i 

group consisting of glycols, glycerol, polyols, and derivatives and mixtures thereof. 

I | 

Aiso disclosed is a method for generating printed images which include 

incorporating into a printing apparatus the ink comoositions- described above and 

I ■ ii . 
generating an image onto a substrate. 

' i 
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'The prejent invention is directed to ink • • 

■Wed p igme t ^ a h J ^T^"" «"**«■«■■" ' 
Mrlsyl groupl " hu ™ h -i ng „ te ^ 

The ionicaHy charged pigment includes, ' but is not l im > „ 

|By tattt charged is meant ^ fte p^t" ^ - * 
is readily-dispersing in the Iiquid ^£ ° * * ta 
addition of a surfactant or other „. . ° f 11,6 ' nk com P°sition without the 

urractant or other dispersing aid or additive Preferahiv * • • 
charged pigment further has sufficient ioni^h, '° mCally 
compositions Jfur^ ma J/ * ^ ^ ^ ** ^ 

^^w^r^t r % without * e ^ ° f a 

inveiwinreidiiydispeneaL ^^^^^thep™ 

coition U ! w™ n r ra ^ h * ^ of *e * 
. w snear snmng or mixing conditions. 



! ExamDles 



black, 



furnace b 



colored pigments 



',T2 7t p r° — «*■ - - — 

J.acjc, lamp black and the like Pv,™„i * . 
. . u me nice. Examples of suitable classes of 



organic 
groups 
ionizab 



^ I ^ canonic group and the ionizahl* «r™ 

form an anion or 'cation. * sizable group may 
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bmzable functiona. groups forming anions include, for examole, acidicgrouos 
orsaidofacidic^ups. The organic groups, therefore, include grouos derived from 
orgaruc acids, ^ferab.y, when an organic group contains an ionizable group 
formmg an aniork such an organic group has a) an aromatic group and b) at least one 
acidic|group hajing a P K. of .ess than 11. or at least one salt of an acidic grouo 
havmg a pK, of tess than 1 1. or a mixture of at least one acidic group having a P K 
of less than 1 1 and at least one salt of an acidic group having a pK, of less than 1 1' 
The P K, of the acidic group refers to the P K, of the organic group as a whole, not 
just the acidic substiruent More preferabiv, the pK, is less than 10 and most 
preferably less flU 9. Preferably, thearomatic group of the organic group is directly 
attached to the iaxbon biack. The aromatic group may be farther substituted or 
unsubsututed, for example, with alkyl groups. More preferabiv, the organic g ™ P 
» a Phenyl or i naphthyl group and the acidic group is a sulfonic acid grous a 
snlfimc acid group, a phosphonic acid group, or a carboxylic acid group. Most 
preferably, the organic group is a substituted or unsubstituted sulfophenyl group or 
a salt, thereof; -a substituted or unsubstituted carboxyphenyl;. a substituted or 
unsubstituted (poiysulfo)phenyi group or a salt thereof; a substituted or unsubstituted 
sutfonaphthyl group or a salt thereof; or a substituted or unsubstituted 
(polysulfo^phtWl group or a salt thereof. Such groups include, for example, 
C s H 4 S0 3 -M + , cjjH 4 CO,-M + , wherein M + is Na + , K\ or Li + . 



j Amines represent examples of ionizable functional groups that form cationic 
groups. For example, amines may be protonated to form ammonium groups in acidic' 
medn. Preferably, an organic group having an amine substiment has a pK, of lea 
than f Qua ^ nary mmonium grQups ^ ^ ^ 

represent examples.of cationic groups. Preferably, the organic group contains .an 
aromanc group such as a phenyl or a naphthyl group and a quaternary ammonium or 
a qua^rnary phjsphonium group. The aromatic group is preferably directly attached 
to tht carbon flack. Quaternized cyclic amines, and even quaternized aromatic 
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-ines, can aio be used as the organie ^ Thu 
founds, such as N- m ethy,.py ridyI , « be used fa ^ ^ 

i 

c j cTcXrr^ 0 ^ inC,Ude ' bUt m TOt ,imited to ' W(ch 3 ) 3+ x-, 

a mohovaient ill 5 ^ 3 X ' ^ein * is 



The ionicaiiy charged pim Qf ^ ^ ^ 

-tied, *~ of ^ ^^.^ saib Md 

K- Wr 15 . 1994; patem AppliMdon No ^ 
enaction ofC^ B* ^ Dia2Dn , m 3,,; ^ ^ 
■a «*, Proband Their Uses," ffle d Decetnber 15 , 1994 , and ^ 



Application No. 
Diazonium Salts 



08/527,525 to Belmont entMed, "Reaction of Carbon Black with- 
14 1995 * T R « Ultan£ Cart - Products and Their Uses," fil ed Decem bcr 
1 .1995, the closures of which are fully incorporated herein by referee 
A>*ou g h such methods are primariiy directed to carbon materials a,d carbon biac* 

t r; ds M to — - Pim 0 f 1: 

those Med m L e art that other tnethods of preparation which wouid yieid th 
required ion,c stabilization are also suitable. 

co hU ^ V Ch3rSed PiSm£M ° f 46 PreSMt inVentbn iS *™ » "« ** 

Z t; S 1 PiSmem ^ ~ ^ - — -** *» about i to 
about W, preterably ^ abQut „ to abom m _ on ^ 

-po .on. In addition, if the ionical.y cteged pigTnem . a 

hav ln ,at ieast one attached or g anic ^ fc pigment should be ^ ~ 
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red modifying agent in an amount sufficient to provide the desired utility in the 
product application while maintaining the colloidal stability of the pigment in the 



imposition. 



The ionically charged pigment is typically as small as possible to enable a 
stable colloidal suspension of the pigment in the liquid vehicle and to prevent clogging 
of the ink channels and nozzles when used in the desired printing application .^For 
example, a preferred average aggregate diameter of the ionically charged pigment for 
use jin a thermal ink jet printer are generally below 1.0 micron, preferably in a range 



from about O.D05 micron to about 0.3 micron. 



hydrocarbon having at least two hydroxyl groups. Tne humectant should have a 
sufficient degree of miscfDiiity and solubility in the liquid vehicle of the ink 
composition t| provide improved latency of the ink composition while maintaining the 
colloidal stability of the system. Examples of suitable humectanis include glycols and 
derivatives thereof, such as ethylene glycol, butylene glycol, propylene glycol, 
die&ylene gljcol, dipropylene glycol, pentamethylene glycol, polyethylene glycol, 
polypropylene glycol, trimethyiene glycol; glycerol and derivatives thereof; polyols 
and derivatives thereof, such as butanetriol, trishydroxyrnethyiethane, mesoerythritol, 
and xylitol; ai well as mixtures thereof. 



Tne hiimecrant of the present invention is "characterized as a hydroxyiated 



The humectant of the present invention is present in an amount effective to 



imDrove the 

i 

den-imentally 
conductivity, 



latency of the ink composition in a printing apparatus without 
! effecting the other properties of the ink composition, e.g. viscosity, 
:drop size, pH, optical density, surface tension and the like. Generally, 



composition 



depending on the particular humectant used, the amount of the humectant in the ink 
sitiorJ: is equal to or greater than about 15 % , by weight, and preferably equal 
than 20% , by weight, because such systems were found to possess good 
latency, stability and physical properties. 



to 



or greater 
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- Jl 111 IT - - »• "* - » - 
•4* ™ IT" "* *• • - 

p*4 -.4 rtt, ZT w ^ ls te ^ **« «* «» 

period of 
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which! is soluble 



. t . ™> Wl a ^ujLdoic acta, such 

-y^i.™ ««, sulfale ^ ^ te |ik! ]n ^ ^ ^ 

myiimidazole, copolymers of vinylimidazole derivatives 



copolymers of 
polyetAyl eneime. 



vmylpyr.dme derivatives, polyethyleneimine, derives of 
|and mixtures thereof, Scribed i„U. S. Patent Application Sen* 



Images Produced 
reference. 



impart 



No 0*628 709 An ♦ , ™ent Application Serial 

No. 0 / 28 202 A Bate, et aL, entitled "Ink Compositions and Method of General 
Images Produced iTherefrom " a- t ^cneraong 
iramron, a* doctor of „ My ^ by 



, me like. The or a adrf <Wndi™ nn 
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Printed 

inven 

generating an i 
thermhi printers 
like. Similarly 
bonded papers, 
polymeric films, 



fage S may fae generated from the ink m • • 
'iion by incorporating such com . . "* ""P™'*"* of the present 

- - iJage ^ * ' ^ ^ ,d 

P-*«* P H ers ot " ^ * 

^ d Paoers tr empioyed inc,uding piain 

; Papers, transparency m aterialSi ^ 
• '"organic substrates and the | ike . ' Pl * SUCS ' 



jNon-limiJing illustrations of the 



present invention follow. 



■ EXAMPT Pi 
i 

|A modified carbon biaclc havine C H -m + ' 
* c.W ging a corkuous pin mixe . £ ^ ^ "*» ^ - P-pared 
a BET W «L of 200 mVg " *" " * **« ««* *«* 

ASTM D- 24l4 ), 12 .5 pans Der "T^ d « -ra-i„ g t0 



ASTM D-2414), 
sodium: nitrite as 
ionicail!/ charged 



(modified carbon blart a ^ , of an 



f** 4* — -JSHL* b> 



I 
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Table I 



10 



20 



25 




*Viscosity was measured us'm* a No V 9nt t w„ n u n 

Corporation, NeJjon, Maaac&eL ^ ° UP *° m N ° rCF0SS 



?r s d£ °" InC * F ™' V W M »8 ASTM D-1331 and D- 



15 (which 



70535 
1590 



rhe ink composition, were placed in Hewlett Packard 5I626A cartridges 
had been 1 



[previously emptied and cleaned)' and tested for latency using a 

Hewlett-Packard DeskJet® 540 ink ietnrWr tu 

. |; « in* jet printer. The cartridges were removed from the 

prmter^d placeduncapped in an upside down position for a time period of 24 hours 
72 hours a*d 128 Ws. After each time period, the cartridges were placed back in 
the pneter and test patterns were generated. Latency is a measure of ^ „ of 
tnne for which a flow of ink through a nozzle can be stopped and later re-staned 



withou 
of: 1) 



cloggmg) l„ this sample, the latency of the inks was measured as a function 
the percentage of firing nozzles after printing one test pattern; and 2) the 
number of pages required to yield a 100% firing. Aftcr ^ ^ ^ & 
pnnteti nozzle c as described in the manufacturer's literature, was printed to 
determine the percenuge of firing nozzles. Five additional test patterns were th-n 
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printed and the 
lateniy values 
recovjerability= 



Tabid II. 



! me mk COm Posinons are illustrated I 



in 



Table II 




**Recover,biiity | p ages reguired tQ • 

None = ni recovery ; - th . J , " n02zie firin S- 

As shown 

i 

greater! than 20% 



except 



EXAMPLES 

[nk con ^itions were prepared bv ™. ■ . 
ChemicaJ Co., ,J ilwaukee m) _ e * yiene ^ liable from Aldrich 



ilwaukee, Wl) The n. ^ Aldrich 

' 6 reSUl£ant * -^.contained 5%, by 
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weight, of the njodified carbon black. Other relevant ink properties of the result 

inrcs are illustrated in Table III. 



Table III 



10 



15 



20 



Sample 

i 

i 
t 


% ethylene 
giycjil in 
ink I 


Viscosity (cps) 


Surface Tension 
(dynes/cm) 


PH 


1 | 


0 [ 




74-5 


7.8 | 


2 \ 


10 




2.2 


72.0 


7.3 


3 j 


20 j 


2.5 


68.0 


7.3 


4 1 

! 


30 


j 


2.9 


64.5 


7.2 



I The ink Impositions were placed in Hewlett Packard 51626A cartridges and 
testedlfor latency utilizing the procedure described in Example 1. Ufcncy resu.ts of 
the ihjc compositions are illustrated in Tabie IV. 



Table IV 



Sample 

i 

. i 

i 


!i 24 Hour 


Latency 


72 Hour Latency 


168 Hour Latency ' 


p firing 
pozzies 

li 


Recover- 
' ability** 
(pages) 


% firing 
nozzles 


Recover- 

abiiiry* 

(pages) 


% firing 
nozzles 


Recover- 
abiliiy* 
(pages) 1 


1 j 


lb 


None 


no furthe 


:r tesrinff 




2 




|b 


None 


no further testis I 


3 




h 


1.25 


98 


1.25 


4 


None | 


4 




jioo 


0 


100 


0 | 100 


0 | 



'n™ ■ i = PaS6S req " ired t0 yield 100 ^ "0=1* firing. 
[ v , = n k 0 re=over y- '- e - ^ wszle remained clogged after 6 nazes wm „nW. 

| 0 pages | all nozzles fired immediately. 



equa 
wher 
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As illustrated 
or greater 



compared! 



humectant. 



P oper.es or the resultmg ink, « ill ustrat ed in Table v _ 
Table V 
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20 
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jThe conce kdon of the humectant in the ink compositions of Table V w*re 
chosen based on t|e compatibility with the pigment dispersion of the modified carbon 
blade, taamptfbi ity was determined by mixing the pigment dispersion in varying 
concentrations of humectant. The resulting dispersion was evaluated using a li*ht 
m Wope at 40<|x magnification and compared to a neat pigment diversion (Le 
no humectant). The ink compositions of samples 2-8 in Table V all exhibited a hizh 
level of compatibility. 

i 

The ink expositions were placed in Hewlett Pacta* 51626A cartrid^ and 
-ted for latency If* a 72 hour period ^ ^ ^..^ ^ ^ 

1- Latency result of the ink compositions axe illustrated in Table VI. 



Table VI 



iSample 


| 


72 Hour Latency 


i 


i 
i 

i 
t 


% firing nozzles 


Recoverability** 
(pages) 


ji 




0 


None 






100 


0 


I* 




100 


0 


!4 




100 


0. 


|5 




100 


0 


| 6 




98 


5 


1 7 1 


31 


5 


li 


98 


None 



100% nozzle firing. 



Ngne- no recovery. ,.e. the nozzle rented Cogged afer 6 pages were 



Partial Recovery = some clogged nozzles recovered, but not all 
0 tages - all nozzles fired immediately. 
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I2CAMELO 
Table VII 




Sample 



% humectant 



Viscosity 
(cps) 



Surface 
Tension 
(dynes/cm) 



PH 



1,7 



15% ethylene glycol 
& 15% glycerol 
mixture 



3.0 



74.5 



6S.0 



7.8 



7.2 
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: Impositions were placed in Hewlett Packard 51626A cartridges and 
tested for latent after a 72 hour period utilizing the procedure described in Example 
1. Latency resets of the ink compositions are illustrated in Table VIII. 

Table VIII 



Sample 


j 
| 


72 Hour Latency 






% firing nozzles 


Recoverability** 
(pages) 


1 




0 


None 


2 1 


100 


0 



"Recoverability = pages required to yie!d'l00% nozzle firm- 

pW D0 recovery ' Le ' ** n02zl= re3iai:ied Cl0gse=d ^ 6 W» we ~ 

PlWal Recovery = some clogged nozzles recovered, but not all 
0 pages - all nozzles fired immediately. ■ 



| As illustrated in Table VIII, the ink composition containing the ethylene glycol 
/ glycerol mixture demonstrated an improvement in latency when compared to ink 
composition, lacking the humectant. As a result, it is expected that various mixtures 
of the humectant of the present invention would also be suitable as described herein. 

I' 

L 

f EXAMPLE S 

Ink compositions were prepared by repeating the procedure of Examole' 1, 
except that varong levels of the modified carbon black was used with 30% giycerol 
(available from kldrich Chemical Co., Milwaukee, WI). The relevant ink properties 
of the. resulting jinks are illustrated in Table IX. 
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Tabie IX 







Sample! 1 


% carbon black 


Viscosity 
(cps) 


Surface 
Tension 
(dynes/cm) 


pH 


i ! 


1 


2.7 


70.0 


7.2 


^ I 


5 


3.2 


73.0 


7.0 


3 t 


7 


3.3 


70.0 


7.3 


4 i 


10 


4.5 


70.0 


7.3 



•The ink compositions were placed in Hewlett Packard 51626A cartridees and 
t*ted for latency after a 72 hour period utilizing the procedure described in Example 
1. Utency results of the ink compositions are illustrated in Table X. 



10 



Table X 



15 



20 



Sample 

i; 


72 Hour Latency 


% firing nozzles 


Recoverabtlity** 
(pa^es) 


i ' !:- 


100 - 0 


t i. 

2 IS 

•_ is 


100 


0 


4 ! 


100 


0 


\ \ 

\ \ 


100 . 


0 



.•-.. r ., V - tCqUlrM t0 y lel( J m% nozz , e fi . 

JSLT D0 rEC0VCry - &t n0B ' e rKnained do M* «fer 6 pages were 
Partial Recovery = some dogged nozzles recovered, but not all 
0 pages - all nozzles fired immediately. 
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As Ulusujated in Table X, the ink composition of the present invention may be 
with various levels of the ionically charged pigment while maintaining an 



used 

improvement inli latency. 



EXAMPLE 



Ink compositions were prepared by repeating the procedure of Example 1, 
exceprt that various bases- were also added to the compositions to adjust the pH of the 
ink compositions to approximately 8.5. The relevant ink properties of the resulting 
inks are illustrated in Table XI. 



Table XI 



Sample 


type of base 

i 


% 

glycerol 


Viscosity 
(cps) 


Surface 
Tension 
(dynes/cm) 


PH 1 


ii 


Imodium hydroxide 


30 


3.0 


70.0 


8.5 


h 

i 

i 


ammonium 
hydroxide 


30 


3.2' 


73.0 


8.5 


! ;3 


|riethylamine 


30 


3.2 


70.0 


8.5 . 


U 

j 


idimethylethanol- 
amine 


30 


3.2 


70/0 


8.7 



The ink tompositions were placed in Hewlett Packard 51626A cartridges and 

tested for latent;} after a 72 hour period utilizing the orocedure described in Example 

It * fc 

1. Liiency res jits of the ink compositions are illustrated in Table XII. 



i 
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Tabie XII 



Sample 


i 
i 


72 Hour Latencv 


% firing nozzles 


Recoverability** 
(pages) 


1 




100 


0 




100 


0 


is |; 


100 


0 




1: 


100 


0 



•RecovenbUity' = p ages require<1 10 yidd m% n02z , e 

None = no recovery, i.e. the nozzles remained closed 



primed. 



clogged after 6 pages were 



Partial Recovery = some clogged nozzles recovered, but not all 
0 pages - all nozzles fired immediately. 



The ink composition of Table XII all exhibited improved latency in accordance 
with the present invention. 



15 



20 



25 



EXAMPI.K 7 

k modified carbon black having CANCft'Cl- surface groups was prepared 
by ad|mg 8.31: g of silver nitrate to a solution of .11.2 g 0 f N-(4- 
aminopkenvDpyridinium chloride in water. The mixture was stirred at 70°C-80°C 
for one hour and stored at room temperature overnight The mature was then heated 
at /0°fc-80°C for an additional hour, cooled and filtered through a bed of 
d.atomaceous eartk A portion of the resulting solution (53.5g) was added to 10 g 
of a carbon bladjhaving a CTAB surface area of 108 mVg (CTAB surface area 
determined according to ASTM D-3765) and DBPA of 116 mL/100 g (DBPA 
sturcture data detemined according to ASTM D-2414). Approximately 35 g of water 
and 0.7 g of concentrated HCl was added to the dispersion. The resulting dispersion 
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was stirred at 90 
charged modified' 



°C for 2 hours and dried in an oven at 125° C to form an ionicaliy 
; d' carbon black having C fi H 4 NCiH 5 + Ci* surface groups. 



Ink compositions were prepared by mixing a 20 % t by weight, dispersion of 
the ipnicatty charged modified carbon black having C 6 H 4 NC<Hi + Cr surface groups 
with varying concentrations of glycerol (available from Aldrich Chemical Co., 
Milwaukee, Wli and the remainder distilled water. The resultant inks contained 5 %, 



by Vi 



eight, of the modified carbon black. Other relevant ink properties of the 



resulting inks are illustrated in Table XIII. 



Table XIII 



10 



15 



Sai 


nple 


% : ' 

glycerol 
in mk 


Viscosity (cps) 


Surface Tension 
(dynes/cm) 


pH 


1 




10 ■ 


2.1 


74.0 3.0 


2 




20 [ 


2.6 


74.0 3.0 


3 




'so!; ' 


]_3.2 


73.0 


2.9 



The ink: compositions were placed in Hewlett Packard 5 1626 A. cartridges and 
tested for latency utilizing the procedure described in Example 1. Latency results of 
the ink compositions are illustrated in Table XIV. 
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Table XIV 



Sam 


pie 


2| Hour 


Latency 


72 Hour Latency 


168 Hour Latencv 


% firing 
nozzles 

1 


Recover- 
ability** 
(pages) 


% firing 
nozzles 


Recover- 
ability** 
(pages) 


% firing 
nozzles 


Recover- 
ability** 
(pages) 


I 




50 




1.25 


82 


1.5 


71 


Partial 
Recovery 


2 




100 




0.5 


94 


1.25 


19 


4 


3 1 

t 


94 |; 


1.25 


56 ' 


2.0 


4 


3 



.--.v^Ljr r p*g C5 requires to yield 100% nozzle firing 
0 pages - ill nozzles fired immediately. 

Table XIV illustrate, that ink compositions confining equal or greater than 
20% glycerol demonstrated an improvement in latency when compared to ink 
compositions containing a lesser amount of humectant. For example, after a 168 hour 
'atency period, a 1 nozzles of the printhead recovered after 4 pages. 



EXAMPI F. 8 



exceot 



Ink compositions were prepared by repeating the procedure of Example 7 
that varying concentrations of ethylene glycol (available from A.drich 
Chemical Co., Milwaukee, WI) was used as the humect, The resultant inks 
s.m.larly contained 5 %. by weight, of the modified carbon black. Other relevant ink 
properties of the resulting inks are illustrated in Table XV. 
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Table XV 





le 


% ethylene 

glycol 
in inil 


Viscosity (cps) " 


Surface Tension 
(dynes/cm) 


pH 


1 


10 i 


2,0 


71.0 


3.1 


2 




20 


2.5 


67.0 


3.0 


3 I 


30 


3.0 


65.0 


3.9 



The ink compositions were placed in Hewlett Packard 5 1626 A cartridges and 

• l! 

tested jfor latency, utilizing the procedure described in Example 1. Latency results of 
the ink compositions are illustrated 'in Table XVI. 



Table XVI 



Sam' 


)Ie 


| 24 Hour Latency 


72 Hour Latency 


168 Hour Latency j 




% firing 
nozzles 


Recover- 
ability** 
(pages) 


% firing 
nozzles 


Recover- 
■ ability** 
(pages) 


% firing 
nozzles 


Recover- 
ability** 
(pages) 


1 




h 

\- ' 
n 


Partial 
Recovery 


0 


None 


Not further tested 


2 




k 


2 


92 


3- 


0 ■ None 


3 




i 

\> 


3 


60 


Parrial 
Recovery 


12 


None' 



Recoverability 



20% 



pages required to yield 100% nozzle firing. 
None - rio recovery, i.e. the nozzies remained clogged after 6 pages were printed. 
Partial Recovery = some dogged nozzles recovered, but not all. 
0 pages -fall nozzles fired immediately. 



As illustrated in Table XTV, ink compositions containing equal or greater than 
of ethylene glycol demonstrated an improvement in latency when compared to 



:0 ink compositions containing less then 20 % , especially after 74 hours. It is recognized 
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that although the ethylene glycol does show improvement in latency, glycerol may be 
a preferred humecLnt, as shown in Example 7, with an ionically charged modified 
carbon black haviijg C«H 4 NC 3 H 3 + C1" surface groups. 



A 



s describ. 

„ J 

:harac 



bfed herein, the ink compositions of the present invention 
demonstrated characteristics which make them desirable for many printing systems, 
especially for ink jet ink systems. Particularly, the ink compositions have improved 
latency ind are expected to exhibit, when formulated .in actual ink systems, good- 
physical properties tsuch as, pH t viscosity, and surface tension. In addition, the ink 
compositions of the; present invention are further expected to produce quality images 
having good wateriastness. 



It is further 1 understood that the present invention is not limited to the 
particular embodiments shown and described herein, but that various changes and 

modifications may 

i 

invention. 



;be made without departing from the scope and spirit of the 



What is claimed is: 
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CLAIMS 



An ink jompositkm, comprising a liquid vehicle and an ionically charged 
pigment and a jydroxylated hydrocarbon humectant having at least two hydroxyl 
group's, wherein! said humectant is present in an amount sufficient to improve the 

latency of said ihk composition in a printing apDararus. 
i 

^ The ink Composition of claim 1, wherein said ink composition is an aqueous 
ink composition: 



10 



15 



3- jThe ink imposition of claim 1, wherein said ionically charged pigment is 
selected from Hie group consisting of: black, blue, brown,' cyan, green, violet, 
magenta, red, orange, yellow and mixtures thereof. 



The ink lomposition of claim 1, wherein said ionically charged pigment has 



at least one asacned organic group. 



The ink composition of claim 4, wherein said organic group of said pigment 
is selected from the group consisting of: C 8 H 4 S0 3 -M + , C s H,CO,;M + , 
CAN(CHJ,^„CVI 4 COCH 1 N(CH a ) J *X-, and C 6 H 4 (NC 3 H 3 )*X-, wherein M+ is 

Na T , £ + , or Li j and X' is a monovalent anion. 

r 

i= 

6, The ink tomposiiion of claim I, wherein said ionically charged pigment is 
present in an amount between about 1% and about 20%, by weight, of said ink 
composition. ij 



20 7 * J ^ ink jkmposition of claim 6, wherein said ionically charged pigment is 
present in an arnount between about 2% and about 10%, by weight, of said ink 
composition. !■ 



WO 97/417697 



10 



15 



20 



8. 



PCT/US9 7/08049 



The ink 



-25- 



I composition of claim 1, wherein said humectant is present in an 



amotint equal greater than 15%, by weight, of said ink composition. 



9. 



The ink 



ajnouht equal oA 



jcomposition of claim 8, wherein said humectant is present in an 
greater than 20%, by weight, of said ink composition. 



10. The ink jcomposition of claim 9, wherein said humectant is present in an 
ranging betweenj20% t by weight, and 35% by weight, of said ink composition. 

11. The ink Composition of claim I, wherein said humectant is selected from the 
group consisting jof: glycols, glycerol, polyols and derivatives and mixtures thereof. 



12. -The ink lomposition of ciaim 11, wherein said glycol is a ethylene glycol, 
butylene glycoJj propylene glycol, diethylene glycol, dipropylene glycol, 
pentaaethyiene glycol, polyethylene glycol, polypropylene glycol , trimethylene glycol 
and matures thereof. 



13. 



The ink iomposition of claim 11, wherein said polyol is a butanetriol. 



l r - ■ j - - — — 

trishydroxymeth})ethane, mesoerythritoi, xylite! and mixtures thereof. 

i 



14. The ink composition of claim 1, wherein said composition further comprises 
a polymer selecjbd from the group consisting of: polyvinyl alcohol, polyester, 
polyestermelammt, styrene-acrylic acid copolymers, styrene-maleic acid copolymers, 
sryrene-maleic acjd-alkyl acrylate copolymers, styrene-metacrylic acid copolymers, 
styrene-metacryli| acid-alkyl acrylate copolymers, sryrene-maleic half ester 
copolymers, viny napthalene-acrylic acid copolymers, vinyl napthalene-maleic acid 
copolymers and salts and mixtures thereof. 

15. rhe ink composition of claim -1, wherein said composition further comprises 
a polymer selecte| from the group consisting of: polyvinylimidazole, derivatives of 
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polyviaylimidazoie, copolymers of vinyl imidazole, copolymers of vinylimidazole 
derivatives, poljvinylpyridine, derivatives of polyvinylpyridine, copolymers of 
vinylp;T:idine, copolymers of vinyipyridine derivatives, polyethyieneimine, derivatives 
of poiyethyleneirrie, and mixtures thereof. 



The ink composition of claim 1, wherein said ionically charged pig 



merit is a 



black having C fi H 4 N(CH 3 ) a + Cl" surface groups and said humectant is glycerol. 

i 

The ink composition of claim 1, wherein said ionically charged pigment is a 
carbon black having C fi H 4 SOj-Na + "surface groups and said humectant is glycerol. 

IS. | The ink composition of claim 1, wherein said ionically charged pigment is a 
carbon black having C 6 H,S0 3 'Na + surface groups and said humectant is ethylene 
glycol! 



19. The ink composition of claim 1, wherein said composition further comprises 
an adckive selected- from the group consisting of: binders, biocides, buffers, drying 
accelerators, humectants, penetrants, and surfactants. 



20; 
ink. 

21. 



The ink iomposition of claim i, wherein said ink composition is an ink jet 



A method for generating printed images which comprises the steps of: 
incorporating into a printing apparatus the ink composition comprising an ionically 
charged pigment and a hydroxylated hydrocarbon humectant haying at least two 
hydroxy! groupl, wherein said humectant is present in an amount sufficient to 
imprcve the latency of said ink composition in a printing apparatus; and generating 
an image onto a! substrate. 
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The met|od of claim 21, wherein said ink 



composition is an aqueous ink 



i °;. cii ° 3i ' i . !IK «d 



from che group 

orange, yellow sfcd mixtures thereof. 



- rape a - ~* - ~* *~ 1- . - 



; * ^ weigm, of said ink composition. 

; ' y ^'gnt. of said mk composition. 

28. The method of claim 21 wherpin«wu 

or sreaL than i,l „ WherMn Sa ' d hum ™ « Present in an amount equal 

greater than IS*, by weight, of said ink composition. 

29. The .methoi of claim 28, wherein said humectant is present in „„ 

or Prp^rir then on fir u . present m an amount equal 

greair than 20fe, by w eig ht, of said ink composition. 

30. T*e metho 0 f ciaim 29. wherein said humectant . present in an • 
b ™ 20% ' * ^ - 35 % by we ight , of said ink " 
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The method of claim 21, wherein said humectant is selected from the group 



consisting of: gl 



32. 

glycol, 
glycol, 
thereof. 



bis, glycerol, polyols and derivatives and mixtures thereof. 



The method of claim 31, wherein said glycol is a ethylene glycol, butylene 
propylene! giycol, diethylene glycol, dipropylene glycol, pentamethylene 
polyethylene glycol, polypropylene glycol, trimethylene glycol and mixtures 



33. iThe method of claim 31. wherein said polyol is a butanetriol, 

i | 

trishydroxymethyilcthanc, mesocrythritol, xylitol and mixtures thereof. 



34. The method of claim 21, wherein said composition further comprises a 
10 polymer selected! from the group consisting of: polyvinyl alcohol, polyester, 
polyestermelamine, styrene-acrylic acid copolymers, styrene-maleic acid copolymers , 
styrene-maleic acid-alkyl aery late copolymers, styrene-metacrylic acid copolymers, 
styrene-metacrylic acid-alkyl acrylate. copolymers, styrene-maleic half ester 
copolymers, vinyl napthaiene-acrylic acid copolymers, vinyl napthaiene-maleic acid 
15 copolymers and salts and mixtures thereof. 



35. The method of claim 21, wherein said comDOsition further comprises a 

I! * 
polymer selected!! from the group consisting of: polyvinylimidazole, derivatives of 

polyvinyiimidazdie, copolymers of vinylimidazole, copolymers of vinyl imidazole 

derivaiives, pol|vinyipyridine, -derivatives of polyvinylpyridine, copolymers of 

20 vinylpyridine, copolymers of vinylpyridine derivatives, polyethyleneimine, derivatives 

of polyethyleneiJie, and mixtures thereof. 



36. 
black 



The method of claim 21, wherein said ionically charged pigment is a carbon 
uving C<k 4 N(CH 3 ) 3 + Cl" surface groups and said humectant is glycerol. 
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The method 



having C£ 



of claim 21, wherein said ionicaliy charged pigment is a carbon 
:j,SCVNa + CI- surface groups and said humectam is glycerol. 



Tne meth dd of claim 21., wherein said ionicaliy charged pigment is a carbon 
black having C^OfNa* surface groups and said humectant is ethylene glycol. 

39. ^e meJjd of claim 21, wherein said composition further comprises an 
additive selected torn the group consisting of: binders, biocides, buffers, drying 



acceleritton, humUtants, penetrants, and surfactants. 

fhc metho? of claim 21, wherein said ink composition is an ink jet ink. 
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